Objective: Metabolic syndrome is a combination of clinical risk factors for cardiovascular disease as well as for diabetes. Metabolic syndrome arises from insulin resistance accompanied with abnormal adipose deposition. The aim of our cross-sectional time trends study was to characterize the prevalence of metabolic syndrome and its five risk determinants among the clients of Health Advice Centres of Regional Public Health Authorities in Slovakia. The study was stratified by gender and age groups during the 10 year period from [2003][2004][2005][2006][2007][2008][2009][2010][2011][2012].
INTRODUCTION
Diabetes and cardiovascular diseases (CVD) are, together with cancer and chronic respiratory diseases, the world's biggest killers, causing an estimated 35 million deaths each year; 80% of these deaths occur in low-and middle-income countries (1) . In 2009 among all OECD countries the highest ischaemic heart disease mortality rate was confirmed in the Slovak Republic for both males and females, followed by Estonia and Hungary. Since 1980, ischaemic heart disease mortality rates have declined in nearly all OECD countries. However, a small number of countries, including Hungary, the Czech Republic, Poland, and the Slovak Republic, have seen little or no decline since 1980 (2) .
The clustering of metabolic risk factors with CVD and diabetes has been recognised for more than 80 years, but the modern concept of the metabolic syndrome (MetS) began when Reaven proposed a conceptual framework which linked apparently unrelated biological events into a single pathophysiological construct (3) . Subsequently, a number of different definitions have been developed for this purpose by the WHO (4), the National Cholesterol Education Program Adult Treatment Panel III (ATP III) (5), the European Group for the Study of Insulin Resistance (6) , and the International Diabetes Federation (IDF) (7) . Currently the Joint Interim Statement (consensus definition) highlights that there should be no obligatory component for MetS, rather all individual components should be considered important for risk prediction (8, 9) . People with MetS have an increased risk for developing diabetes mellitus (10) , cardiovascular disease (11) and have an increased mortality risk from CVD and other diagnoses (12, 13) .
The rationale supporting the use of MetS includes the following: it provides a framework for research exploring a possible unifying pathophysiological basis for the observed cluster of risk factors; it quantifies chronic disease risk within populations and facilitates between-country comparisons; it can guide relative risk prediction and clinical management decisions; and it provides an easily comprehensible public health message and reminds health professionals of the need to assess also other related risk factors when one risk factor is detected (14) .
The scientific aim of our paper was to examine trends in the prevalence of MetS and its five components among the clients of Health Advice Centres of the Regional Public Health Authorities in the Slovak Republic.
MATERIAL AND METHODS
The study design was created as a repeated cross-sectional survey and time trend evaluation research. Data collection was carried from 1 January 2003 to 31 January 2012 in Health Advice Centres of the 36 Regional Public Health Authorities in Slovakia. In total 202,836 clients were examined. They showed interest in health and wished to ascertain their individual risks of the most common chronic diseases. The purpose of our study was based on the following criteria of eligibility and we selected 79,904 respondents (26,239 males and 53,665 females with an average age of 44.59). The eligibility criteria included:
• The client's first visit of a Health Advice Centre; • The client comprehensively examined (waist circumference, blood pressure, triglycerides, glucose, HDL-cholesterol); • Minimum age was 10 years old (in accordance with "The International Diabetes Federation consensus definition of MetS in children and adolescents") (15) . All the data were obtained from the nationwide electronic database of Health Advice Centres of Regional Public Health Authorities "Test of healthy heart", in which data of all examined clients are stored. Blood test examination of the respondents was done with clients fasting in accordance with a uniform methodological guide for Health Advice Centres in Slovakia (16) . Biochemical parameters were investigated in capillary blood using Reflotron type IV (manufacturer's declared accuracy is ± 0.5%), which is in vitro diagnostic device designed for the quantitative determination of clinical chemistry parameters using test strips on the principle of reflectance photometry.
The presence of MetS and its risk determinants in children from 10 to 16 years of age was determined according to "the IDF consensus definition of the MetS in children and adolescents" (15) . The presence of MetS and its risk determinants (central obesity, elevated triglycerides, reduced HDL-cholesterol, higher blood pressure, increased blood sugar) in adults and children 16 years old and older was determined according to the IDF definition from 2005 (17) -central obesity (defined as waist circumference ≥ 94 cm in males and ≥ 80 cm in females) plus any two of the following four factors (raised triglycerides ≥ 1.7 mmol/l, reduced HDL-cholesterol < 1.03 mmol/l in males and in females < 1.29 mmol/l, raised blood pressure (BP) systolic BP ≥ 130 or diastolic BP ≥ 85 mmHg, raised fasting plasma glucose ≥ 5.6 mmol/l).
To examine the prevalence of MetS and its risk determinants over time we standardized prevalence estimates through the direct method of using the 2011 Slovak population as a standard.
Statistical analysis of the databases was performed with Microsoft Excel (version 2007). The prevalence of MetS and its risk determinants was expressed in absolute counts, and also as a relative indicator -the prevalence rate, calculated as the number of cases per 1,000 persons.
RESULTS
The number of respondents categorised by sex, age groups, and the year of examination is shown in Fig. 2 ).
The results of our study confirmed increasing age as main factor for gradual deteriorating of the mean values of waist circumference, triglycerides, glucose, systolic and diastolic BP (Table 3) . Mean values of HDL-cholesterol were contrary because they very slightly increased with age. The average values of waist circumference in males exceeded the threshold established by the IDF definition of MetS in the 45-54 age group and in older age categories, and females in the 35-44 age group and in older age categories. The average values of triglycerides in males exceeded the threshold in the 35-44, 45-54 and 55-64 age groups, in females the threshold was not exceeded in either age group. The mean values of HDL levels were below the threshold values in each age group. Systolic BP in males exceeded the threshold in the 45-54 age group and in older age categories, in females in the 55-64 age group and in older age categories. Diastolic BP in males exceeded the threshold in the 45-54 age group, and in older age groups, in females threshold value was not exceeded in either age group. The glucose threshold was exceeded in males in the 55-64 age group and in the more than 65 years of age groups, and in females only in the more than 65 years of age group (Table 3) .
Time trends analysis from 2003 to 2012 confirmed fact that the age-adjusted prevalence of MetS in both males and females has an increasing trend ( Table 4 ). The prevalence of MetS in males (Fig. 3) exceeds the prevalence of MetS in females (males data varied from 247.09/1,000 to 315.20/1,000, females parameters varied from 234.37/1,000 to 296.58/1,000), with the exception of the years 2003 and 2005. Similarly, the age-adjusted prevalence of abdominal obesity (AO) and elevated triglyceride (TG) levels in both males and females has an increasing trend (Figures 4, 5) . In females the prevalence of abdominal obesity throughout the period exceeds the prevalence of abdominal obesity in males (females 464.88 to 561.04/1,000, males 396.40 to 493.61/1,000). The age-adjusted prevalence of elevated triglycerides, on the contrary, throughout the entire period was higher among males than females (males 261.63 to 393.95/1,000, females from 178.51 to 289.98/1,000). The age-adjusted prevalence of elevated blood pressure in males only slightly increased, in females it was stable (Fig. 6 ). The prevalence of elevated BP in males throughout the period exceeded the prevalence in females (males 511.15 to 613.93/1,000, females 375.09 to 435.76/1,000). The age-adjusted prevalence of elevated levels of glucose in both sexes slightly decreased (Fig. 7) ; the prevalence of elevated levels of glucose 
DISCUSSION
The observed overall prevalence of MetS, based on IDF criteria from 2006 (17) , in monitored group in the Slovak Republic were 30.2% in males and 26.6% in females. Worldwide prevalence of MetS ranges from < 10% to as much as 84%, depending on the definition of the syndrome used, the region, urban or rural environment, and composition of the population studied (18, 19) . The prevalence of MetS, based on NCEP-ATP III criteria from 2001, varied from 8% to 43% in males and from 7% to 56% in females around the world (20) . In general, the IDF estimates that one-quarter of the world's adult population has the MetS (17). Our results on the MetS syndrome occurrence essentially corresponds with the findings of authors of various surveys on the prevalence of MetS in Slovakia. In 2002, the project "MONIKA Slovak Republic" confirmed that in the 25-64-year-old population there was a 31% prevalence of MetS, in both men and women. The same prevalence of MetS in men from the same age group was found in the project "MONIKA Czech Republic", the prevalence in women was lower, 24.4% (21) . In another Slovak survey carried out in 2005 in the age group from 18 years of age 38.1% prevalence of MetS was found (22) . Project "NEMESYS" in a nationwide, cross-sectional, multicentre screening for MetS, demonstrated the prevalence of metabolic syndrome in 25.6% of outpatient clients (23) .
The prevalence of MetS is highly age-dependent. In our survey, the prevalence of MetS in both genders has an increasing trend by age groups, and varied from 2.8% in the 10-17 years age group to 52.0% in the more than 65 years of age group. Comparison by sex confirmed that the prevalence of MetS in females was lower than in males, with the most significant difference noticeable in the 25-34 age group, where the prevalence of MetS in males was more than double compared to females (males 19.2%, females 8.2%). Conversely, in the age group of more than 65 years, the prevalence of MetS in females significantly exceeded the prevalence of MetS in males. Park et al. (24) noticed that there is an increase in the prevalence of MetS from 20 years old through the sixth and seventh decade of life for males and females, respectively. The age-dependence of MetS is demonstrated in the Iranian population too, in which the prevalence is less than 10% for both men and women in the 20-29 age group, rising to 38% and 67% in the 60-69 age group for men and women, respectively (25) . Similarly, in the French population the prevalence rises from less than 5.6% in the 30-39 age group to 17.5% in the 60-64 age group (26) .
In our survey rather strict criterion for the assessment of abdominal obesity was chosen (according to the IDF definition -waist circumference ≥ 94 cm in males and ≥ 80 cm in females), thus there was a higher prevalence of abdominal obesity. The prevalence of abdominal obesity was higher among females (53.9%) than in males (48.3%), which is consistent with the findings of project "NEMESYS" which showed a prevalence of abdominal obesity of 65.9%, with a significantly higher prevalence in females than in males: 72.6% vs. 56.6% (p < 0.001) (23) . The prevalence of raised triglyceride levels, BP and glucose was higher in males, while the prevalence of lower HDL cholesterol was slightly higher in females than in males.
CONCLUSIONS
During the reporting period from 2003-2012, the results of our large cross-sectional study confirmed unfavourable increasing trends in the age-adjusted prevalence of MetS among the clients of Health Advice Centres and simultaneous reduction in the number of persons without the presence of MetS risk determinants. Adverse finding during the whole period is the increased number of persons with abdominal obesity and elevated triglyceride levels in both sexes. A positive and surprising finding is the decrease in the proportion of clients with impaired levels of HDL-cholesterol. The proportion of people with elevated BP and glucose showed little change during the reported period compared to American figures from the National Health and Nutrition Examination Survey (NHANES) from 1999-2010, according to which the ageadjusted prevalence of MetS in the US decreased from 25.5% to 22.9%, hypertriglyceridemia prevalence decreased from 33.5% to 24.3%, as did elevated blood pressure from 32.3% to 24.0%. This shows that our data about the clients of Health Advice Centres of Regional Public Health Authorities in Slovakia is alarming. A similar problem in the US as well as Slovakia is the increasing prevalence of elevated waist circumference (45.4% to 56.1%) (27) .
In our study the choice of clients was limited by bias (the selection of respondents was not random), therefore, the results cannot be applied to the whole population of Slovakia.
Our results demonstrate the need to address the increasing prevalence of MetS by targeting abdominal obesity and increased levels of triglycerides to reduce the future burden of CVD and T2DM, and confirm the urgent need for multi-faceted and coordinated treatment programmes as a healthcare priority.
